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($4} DiStrihutingf processing and 
displaying financiaS information 

(57) A dat3 processing and 
communication system dlstdbut^s 
snd displays ftnandal market ticker, 
quotation^ news and ancillary 
infoFTinaxion via a plurality of stored 
program controlled work stations. 
Stock trade executions, quotation? 
and other ticker plant information is 
communicated in parallel to a 
hidrartjhy of system data processing 
iBmniif^$IS, e.g.. those located at 
area, branch and individual uvorl^ 
station location?. Storage media at 
The severgt ddta processing • 

fevel$ extracts and stores data base 
information of drffering purport «nd 
completer's for the disseminated 
data to support the system wtMTk 
station users. Information 
ch^racteiizing a dynamically 
changing sub-population of the 
overaU ensemble of nndrket 
?9CUntJ9S b maintained at and 
becomes immadiatety avaSabie to 
each work station responsive to the 
pattern of usage at that specific 
station. Various deiivative tasks, 
such as security price Umrt alerts, 
are u^r programmable and are 
activated fay the contents of the 
work station data base. 
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SPECIRCATION 

Dtetributing, procdssing and dfaplavliig fin- 
flncial information 

S 

Disclosurs of the Invention 
This inventiori relates to data communicaftion 
and processing aystems and, more ^edfi- 
cally, to a systcrrt for distnbuting, processing 
10 and displaying financtaJ market data, news 
and the Ifke. 

it is an objact of the present invention to 

provrcfQ improved user frfendly apparatus for 
cOmmun/catjng. storing,, processing snd drs- 
15 P^«V«ns finencfat markei informatloa- news 
and other originai and derivative data. 

More speQinOBily, h is an object of the 
present Invention to prcMde apparaius gnd 
merthodology to rommunicate and drsplay in- 
20 fonttetion useful for securhles brokers, inves- 
tors, and others concerned wi* financial mar- 
kets; to provide multipfe viewing window to 
display d/verse and/or related ticiker end other 
market information; and which permits inter- 
25 active user control at system microprocessor 
. governed work stations. 

it is. another object of the present Invention 
that stored program controiled ^ubSCribsr 
work stations in a ftnancraJ market inteitnation 
30 oommunfcation and display system permit lo^ 
eel end ini mediate access to a dynsmicelly 
changing sub-population of securities as parti- 
colar interest; and that full securities data is 
- stored on e hierarchai basis at verying system 
35 facHHies. 

The above m<S other objects of the present 
invention are reaiized in a specific. iJSustrative 
system for distributing, processing and dis- 
playing ftnancia) msrkei ticker, quotation, 
40 news and encillary information via a pluraftty 
of stored prngr^m eontroHed work stations. : 
. Stock trtade executions, quotations and other- 
ticker pfant information is cwmmunicaT^d in 
perallel to a hierarchy of system data proc^s^- 
15 ing terminate^ e.g., those located at area, 
branch and individual work station bcetions. 
Storage n>edia at the sev^al system data 
processing levefs extracts end stones data bsss 
information of differing purporT and comptet- 
\0 cness for the disseminated data lo support the 
system work station users. 

In accordance with one aspect of the pre- 
sent Invention, information charactermng a 
dynamically changing sub-population of the 
5 market securities is maintained at and be- 
comes immediately available to ea^ work 
Station responsive to the pattern of usga at 
that specific station. Various derivative tasks, 
such as secur'rty price limh alerts and cus^m- 
0 seed, select'vB tic^ displays, are user pro- 
grammable and ere actuated by the work 
^tion dsta base. 

The above. and other features end advar>- 
teges of the instant invention will become 
3 more clear from the following detailed descrip- 



tion of a specific, illustratfvo embodiment 
thereof presented herelnbelow m conjunction 
whJi the accompanying drawing, in which: 
Figures 7 A and f are the upper and lower 
70 portiotts of a schematic block diagmm of a 
system in accordance wfth the instant tnven- 
tfort for distributing, processing and displaying 
financial information; 
Figure 2 is an illustrative display presented 
75 to a system user via a work station cathode 
ray tube in accordance with the principles of 
the presont Invention; 

Figure 3 is a flow chart illustrating uger 
worff statJon data processing to generate quo- 
80 t^tion information and to dynamically update 
the work siadon data base market security 
sub-population; and 

Figure 4 is a flow chart illustrating work 
station ticker and related processing !n accor- 
85 dance with the instant invention- 
Referring nowtc Figs. 1A and IB, herein- 
after referred to as composh© Fig. 1 , there is 
shown in block diagram form Improved com- ' 
munications and data processing apparatus 
90 for communicating information characterizing 
financial markets generated at a central, com- 
mon location, flrtd for making that fnformalion 
available at a potentially l&rge number of 
subscriber work stations 1 lO^p, e.g., located 
95 on desks of brokerage industry account execu- 
tives, their cusroirters, and/br others whose 
business or interest is tbe world of fingnce. 
Examining the system in overview, each woric 
Station 1 10,^^ includes a dispJ3y 107, e,g., a 
1 00 cathode ray tube controlled by a Central pro- 
cessor 1 03- The work station 1 10^^, also 
includes a program comaintng memory lOS/ 
e.g.. a read only (ROM} device and variabfe 
content memory 111, e.g.^ a random iaoces? 
105 (RAM) unit- The user work station ftAM 111 
contains a good deal of the data of most 
rnteirest to the specific Work station 1 1 0 user 
and. in general, the RAM 1 1 1 contents very 
from user to user. RAM 1 1 1 may atso contain 
110 programs or program poru'cns. 

Each work station 1 1 0^^^^ hss access to 
information stored in more senior computers ' 
In the computer hierarchy of the instant invenr 
tion. Thus, for example, tfte broker at the 
1 1 S ilJuswated wofk station IIO^j^ (and all others " 
srmifarjy situated) has access to his brgnch 
computer SO^^^ and, in particular, t* the vari- 
able content RAIVI memories 9S and 96 there 
loooated. which suppfyinfonmion beyond that 
1 20 capable of storage in the RAM 1 1 1 of work 
station 1 lOyj,. Yet further continuing up the 
Computer hiersrchy, ths work station 1 10.» ' 
hffi access to the contents of a RAM 60 In in 
area-senrtng computer 30^ with which its 
1 25 brand> Is associated. Uftimately, all system 
work stations 1 10 can access ttie master 
customer data base memory 1 2 &i a home 
office main frame computer. 
The basic data characterizing securities trad- 
130 ing is generated in the manner per s^e Well 
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known to those skUl^ in the art In particular 
trading information (e.g., Bxecution prices 
volume, and quotations) are supplied by tfie 
New York Slodc Exchange 28 t6 a ticker plant 
S 35, ^yso supplied to ticker plant 35 is com- 
parable trading information from the several 
so-called regional exchanges 30^ through SOn- 
Other, domsstic and worldwide irtfom^^tion 
may be Included as well. ThB output of the 
<Q ticker plant is Irrformation characterizing stock 
tradfr executions ar the respective exc*3nges, 
as well as bid and asked quotation mforma- 
tion. The output of the ticKer plant 35, as 
presently constituted and per known, is the 
-1 5 ticker of comnfion exp^nence which is distn- 
buted typically vid land Unas to brokerage 
houses and other financial instiUitiortd, 

In accordance with the present invention, 
the ticker pJant output is supplied via a mi- 
20 crowave upHnk 3S for satellite distribution to 
recBive-Dnly eaah stations at the area and 
branch computer locations 50 and 90- For 
redundant trarisnnission. the ticker irfcrmation 
is sIdO r^ipted on a muKipiexed basis v/ith a 
25 television program. Such darta multiplexing 
with a television si^naS is per se well known 
and may beJncludcd. for example, as digital 
information inodulatmg the video earner m 
the vertical retrace interval to not be necovftra- 
30 ble by convontional television receivera tuned 
to the underlyine television program. Receiv- 
ing equipment 70 at the area and branch 
camputer locations 50 and gO receives the 
radiated versions of the ticker plant 35 out- 
35 ptil, 

Advantaseousiy for market information con- 
tinuit/ assurance, the receiving iocatbn epp5- 
ratus 70 indudias antennas 80. and 81 for 
respecu'vely receiving each off the satellite and 
40 telavbion radiated signats. Examining the ro- 
cojving equipment shown in F^sg. 1 for area 
' computer 50^ rllustratsve oT all $uch appara- 
tus, the satellite and VHP or UHF televisipn- 
multipf€3ted eignais are respectively received 
45 at antennas 80 or SI and detected by RF 
receivers 78, and 78,, Antenna surrogates, 
such as cable television delivery systems, way 
fae employed. A demuhiplexe*- 77 selects the 
base band d^fe stream output of one or the 
50 other of radio recover/detectors 78, or 78^ 
under control of central processor 72 in acco^ 
dance wilii any appropriate algorithm stored 
in a ROM memory 74. Thus, for ejcample. the 
CPU can receive and temporarily fitore in a 
55 RAM 76 tho darta stream outputs of both 
recewers 78, and 782 select that one 
exhajiting the lower error rate. Other selection 
algorfthms will be readily apparent to tho^ 
skilled In the ort 
50 The securWcs trading fnfomietion is thus 
CoincJdentally supplied directfiy to ea* of i*e 
syscBtn branch and area computers 90 and 
in paratlel on an over-the-a!r. nadtatad basis. 
In each area computer SO, e.g., the unit 50^ 
es shoMtfn in Fig. 1 A. the received trading infor- 



mation is stored by the main central process- 
ing unrt 56 under control of the program 
ston?ri in read only memory 57. tn th« area 
computer 50^, wWch is senior in tho computer 
70 50-9D-1 10 hierarchy of Rg* 2, complete 
market data for substantially the entire popu- 
lation of monitored securtttes is retained in 
RAM 60. TiW functions of elements 72^ 74 
and 76 could of course be performed directly 
75 by alements 56, 57 and BO. 

Con-espondingly, in a branch computer 90, 
e.g.. The computer 90j.k. variable content RAM 
memory S6 makes no attempt to store all of 
the monitored securhies. Rather, RAM mem- 
80 or/ 96 stores information for only a subset of 
the entire securities popySation corresponding 
to those securities which are of generally 
popular interest Computer 90^ memory SS 
thus retains current market infcrmation for a 
85 securities population lass than that of the area 
computer 50(, but substentialiy greater than 
that retained In RAM-1 1 1 of the work stations 
1 1 0wj, associared wtth the branch 90j j. 
As a matter of overall system philosophy^ 
90 when a work citation ^ 1 0,,i.w seeks current ; 
price information for a security not then within 
ite memory 1 H , H seeks $uch Infermation 
from its ©ssoctated branch computer 90j,fc. If 
the information is not available at the branch 
95 leveJ, the branch computer 90^^ inquiries of 
the area computer 50i via connecting mo- 
dems 9t and 52 and communications link 
83. Thus a reasonable amount of memory and 
computing pov»rer is empBoyed at tha aevwal 
lOO system hierafOhal levels commensurate ^vith . 
the reasonable needs of those levels. All infor- 
ination is obtainable at a work statiori 110 . 
efthef from its internal storage, from Its . 
branch, or from fts'area. Additional informa-" ,: 
1 0S tion may be obtained/ as needed j from the 
home office main frame csnlral processor 14 
and data base 1 2 (source level 1 0) via cQrin- 
munications apparatus 22 {e.g., the switched 
telephone network) and modem 25; or from 
110 fiKtemal data base(S) 26 via a modem 27, 
The fllustrattve branch computer 90^ (n- 
dudes a RAM 95 which stores historioei infor- 
mstitH^ charBCterizing securities of interest^ ^ 
e,g., past eoming?, price earnings ratio,, diyV 
\ 1 5 dend hlsiory. annual high and low prices, end 
so forth. Such information is available to any 
work station 110 associated with that brancSi . 
90ii, via appropriate keyboard 1 1 2 entries 
("full quote'") at the work stadon. The current 
1 20 stock price infonnation RAM 95 ^nd the Uia- 
toriral, corporate information stonad in RAM • 
95 are shown distinct in Fig- 2, The two 
memories 95 and 96 may of course be 6^J&- 
rate or commingled portions of a single such 

125 memo/y. L = 

As a final source of informartion ror the 
system of Fig. I.onfl or more source tovel 10 
news wire sourcejs) 24 suppiy financial news 
via tend tinra 25 to the various area and • 
1 30 branch computers 50 and 90 and, via the 
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branch eninpute^, to the various work sta- 
tions 110. Illustrative of cvnrdr>tly available 
news wire sources are those provided by Dow 
Jones and Reuters. AftemartivQly, the news 
5 Infonmatton furnished by source 24 can be 
multiplexed and radiated wrth the output of 
tidier plant 35 for distribution to area, branch 
and woric station computers. 
It is an objective and purpose of th& instant 
t Q invention to make use of the mark^ and news 
Inforrnation generated by tJdcer plant 35 and 
news Wire source{a} 24 at the various system 
work stations 11 0. That is^ the work statidns 
110 have a signal entry keyboard 112 which 
15 may be employed by a user (e.g., a broker) to 
specify varbus kinds of infoimation desired 
for viijwing via his display 1 07. As above 
j^ded, part of the marlcet Informetjon resides 
wrttiln hi^ work station m RAM 111. Addi- 
20 tionat quotatlorts not already at his loction are 
loaded via multiplexer/demultiplexer 105 un- 
der contQl |>rocessor 1 03 control via multi- 
plexer control port 105<. fronrt the associated 
branch .computer 90 or area computer 50. 
25 The information presented at display 107 may 
comprise a single field of information, e.g., a 
quotation, a ticker flow or tho like, Atterna- 
lively, in accordance with on^ aspect of the 
instaril invention, a pnulti-window display may 
30 he presented via the cathode ray tube 1 07. 
Moreover, dejperding upon the user-entered 
key strokes, the specific format of the mu ti- 
window display may vary. Presenting plurdl 
"windows" or fields. on a single cathode ray 
35 tube display is of course per well known to 
those sWHcd in the art and b available via 
IBM, Bell Laboratories and others. 

One Illustrative multi-wrndDw presentation 
for display 107 at a system work sieti&n 110 
40 is shown In Rg. 2. The composite' presenta- 
tion has a first fisld 142 which simply com- 
pri$e$ Ih^ Complete New York Stock Exchange , 
ticker (a ser?€s of stock transaction rviessages 
for stock eatecutions on that exchange). The 
45 field includes a seqiretice of messages each 
formed of b stock i^y^bol 143 followed by the 
volume <in hundreds of shares) 1 44 and the 
trade pnce 1 45. The price 1 45 may have its 
first digit deleted, and volume may be omitted 
50 on reasonably busy days to obviate undue 
ticker delays. Examining, for example, the first 
trade constitutent in the ticker data field 1 42 
in display 1 07, one vJswiiig the tickcsr would 
know that 5,000 shares of the security having 
>5 an eXohanQe symho) ABC tradod at a price of 
90 3/4. 

The multiple window display format chosen 
by^e user via keyboard 112 includes a 
second ticka- ('TICKER-2") spedfiBd under 
)0 the user control. In aooorriance whpi varying 
aspects of the present Invention, the user may 
format hb own personal ticker by establishing 
criteria which a trade msssege Yrom ticker 
. -plant 35 must saTfefy to pros to the TlCICER-2 
IS w^dow fieW 147 for vfewhig. The crh^9. 



stored in RAM 11 1, may Specify trades in 
only a spedfic enumerated list of securities, 
trades from spedfic exchange{s), and/or so 
forth. This gives rise to a relatively slow 
70 speed, focused ticker which eliminates the 
clutter associated with trading ot securities Of 
no interest to the operator of the specific work 
station 110. 
A display field 1 49 fomis a scrolling pro- 
75 senlation of the news reported via the source 
24; snd a field 151 rn the particular display 
format showrt Contains limit- exceeding infor- 
mation. The entry illustrated in Fig. 2 identi- 
fies a security (MNO) which has lasi traded 
80 (^5 5/8) outside (lower) a bound (25 7/8) 
stored in RAM in. Upside and downside 
limits ara often used by brokers and investors 
as buy or sell condhions and are of interest 
both to the brokei" and to this customer own* 
35 J'ng those securities, 

A further, MONITO=t field 1 53 contains 
price inform atiori for a predetermlnad po pu[^ 
t/on of securities or interest to that particular 
broker. Each entry includes an identification. 
90 1 54 (the stock symbol), a designation 155 of . 
the market where the last trade occurred, an ' 
arrow 1 57 ^i^naJling whether the l^sl trade 
was an upt-ck or downticic, and the currently 
Obtaining bid and ask prices 1 58, Finally, a 
95 OUICK-QUOTE field 1 57 prtyvidss a quoiaTipn 
for a particular stock (ABC) having a symbol 
entered by ihe user via keyboard 112. Read- 
ing across the illustrative entry of Fig. 2, the 
stock symbol is follovwed by an identifier for 
J 00 the exchange executing, the last trade (New 
York) in the security, an errow showing the 
tick dinection of the last trade (up), the trade 
prioe (90 3/4), the current bid {90 5/9) and 
asked (90 7/8) prices and the exchanges . ' 
105 where those bid and ask prices camo from 
(bid-Boston and New York, asked-American 
and Tcrcinto), the bid and aSk vo(ume sizes • 
(60 and 5 regp<?ctive!y), the number of shares 
(230,800) of that security traded 50 far dor- 
110 ing that business day. and the time of the last 
trade (12:02|. 

Other windows in addition to or superim- 
posed upon the display of Fig. 2 may be 
employed as well. Thus, for e>iamp[B, a fiel.d 
115 may signal the operative stored securities Rm- 
its as just one example among many. 

Each of the data fields in Rg. 2 may be , . * 
displayed, alone, on the faoe of the cathode ' 
ray tube under user control ent^-ed via the 
120 keyboard 112, Alternatively as above dis- 
cussed, one of various multi-window formats 
may be specified via the keyboard 1 1 2* as 
stgain is par se well known, to present 9 
number of data fields simuhaneousiy. 
1 25 As alluded to above, ft is One of the offices 
of the Instant invention to store wrthtn each 
work station 1 10^^ and In particular In the. 
RAM memory 111 there located, lnfarmatT6n* 
characteruing the Securities f. interest to that 
1 30 tinoker or Oth«r work station user. To that end; 
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th9 stored cantuuter progranrt autonnawany 
stores In thd variably content RAM meinory 
1 11 of the subject work stBtiOft securWes 
identiFicatiort end price darta correspondirtg to 
5 a Hmfted, predet^rminj^d number (e.g.i 
■for purposes of specificity only) of securitiea 
whese price information was test requested at 
thai woTit station. When the station 1 10 is fit 
its upper sTorege limit (300). a new quotation 
1 n request automatically td Jses the central pm- 
OQssor 1 03 to dfecard the oldest sewrity in 
the limited stored population, i.e. the one last 
- viewed prior to later quotation requests tor 
300 different secufitfe^- 
i c As new tr^idea In tbe mot^Uored 300 secu- 
rity population 9re reported via the Ticker plaryt 
35^ communications fink receiver 98, demuPtr- 
pl^er lOS af»d work station central processor 
103 sutomaticaily change the stored pncs 
20 informetion Jn RAM 1 1 1, The stored security 
price information also automatically changes 
the prioe presentation for th$ rdspective secu- 
rities whereN/er a securrty appears In any of 
the multiple windows (fields) of the display 
25 1 07. That rs, new price informetiOO for any 
particular Stotjle. will change in each window in 
which that security appears. For exarf^ple. a 
price change in the price of the equity whctee 
^symbol is assumed to be ABC for the illustra- 
30 tivd display of Fig. 2 csuses d^anges in at 
least the MONITOR field 1 53, the NYSE 
Ticker 142, snd in the QUICK^QUOTE field 
1 57 all of which derive their refreshed irtf^r- 
m3tk>n from the work station data base in 
35 RAM 1 1 'i ^ if the last trade exceeded a limrt 
an appropriate mcesage would be generated 
S3 well in ^eld 151. 

Attentton w5U now bo directed to the flow 
chart of Fig. 3 which presents the operative 
40 program for maimaining the data base in the 
work station 110 RAM 1 tl to reflect the 
limiXBd (300) entries rtiO?r recently queried at 
that specific work statiorv The program for 
dynamicaily controlling storage at the user's 
/15 work station 1 10 rS typically stored in the 
read only memOTV. or ROM 109 there in- 
cluded although RAM 1 1 1 storage Is also 
posSitJle. To reiterate, it tha function of the 
dynamic Storage algorithm to maintain in the 
5Q variable, RAM memory 111 at tha user's 
station 1 1 6 InformatTon associated wiA the 
300 securrties for which quotations were most 
recently requested at that station [arid which 
are thus most likely to generate future quota- 
B5 tion requests). Tothb end, RAM 111 Indudes 
a "least recently used" or LRU list whteh 
stoi^ the Stock symbols cf the moat re<^nilv 
requested 300 (or fewer) securities. It will be 
essgmed that the m05t recently requested . 

60 security re^kies in th top. or f ir^t positi n. in 
* that Bat; and that the least recently raquestfid 
symbol Is stored at the bottom of ttie fist In a 
jeopardv position to be purged If a new aw^u- 
rity, not othsnwlse in the LRU iist, is entered 
B5 at the v«Jrk stntlon kieyboard 112 (assuming a 



full comptement of 300 items). A proofing 
variable LRUS2 is maintamed to indicate *e 
size or number of rtems In the LRU list. 
Programming for the instant invention may of 
70 course be In any convenient language Which 
is stored and implsmented on any of the 
diverse forms of digital processing apparatus. 

To tltustratc specific operation^ of the dy- 
namic storage reallocation algorithm^ assume 
76 that a broker Of other , user at the work station 
llO^k iRustrated in Fig. 1 B wishes a quota- 
tion on any doslr^ security. He enters th© 
corrosponding symbol for tha security as by 
his signal entry keyboard 112 (furotlonal step 
aO 201 in Fig- 3). Test 205 then examine th© 
LRU table to determine whether the newly 
entered stock symbol Is already In the LRU 
list. If H is (YES output of test 205), test 206 
examines the commar^d message entered 
95 through keyboard 1 12 to determine whether 
the user wishes a full quote {e.g., including 
histxirical and deirived C^-g., price-earnings ra- 
tio) information not locally available at the 
work gtaTion 11 0 or die more common so- 
SO called quick quw price and volume inforrna-. 
ticn which is locally evaibbje. If a full quote Js 
desired, the wcrk station 1 10 obtains the. 
historical Inlonmation from tho historical infor- 
mation memory 95 in the branch computer 
95 9(Xj via the communicating domultiple»er 
105. If desired, hi$toricaI infonnatian of vary- 
ing levels of detaii may be distributed be- 
tween the branch and area RAMs 95 and 60. 
In either Bv«nt either the quick quote of full 
100 quote after data retrieval from RAM 9S is 
displayed for the user (step 21 5) as via the 
user's cathode ray tube display 107. 

Tracing the alternate output path frem the 
test 205, assume that the stock symbol re»* 
105 quested was not one recamly examined at the 
specific work station 1 1 0,^j, and therefor^ was 
not in the LRU lis^ locally available frOm the 
work station 1 1 0 RAM 1 11 output path 
of test 203). When this condition obtains, the 
110 desired quotation is retrieved from the branch 
RAM 96 (or higher order computer if neces- 
$^i»y)_-.stBp 220. Depending upon whether a 
full quote or quick quota was speoififtd by the 
input command entered by the user at kd^ 
115 board 1 1 2, test 222 fetches the full informa- 
tion from the branch RAM 95 If appropriata 
(step 224) or skip^ this operation if only -a 
quick quote was dedred. The following oper- 
ation 227 stores the sscurities 'information • 
1 20 just obtained in the user's work station vari- 
able mamon^ 1 11. and step 229 sets a flag 
bit in some predetermined location (a-g., 
FLAG) to signal that Fig. 3 processing is ' 
dealing with a security not previously stored 
125 at the user's workstation 110 memory 111. 
As before, the quotation Intormalioil Is dis;-. 
played in rts full or qu!ck {limited) form in tf« 
display step 215. 
following delhrcry of the information to WO 
130 user's display 107, the symbol for the saqu- 
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frty Just requested by the U3er is put m top of 
the LRU Itet which signals thai this security 
was most recer>tly requ9€Md at the wo* ^'ta- 

5 The remaindsr of the functionaJ operation 
depicted in Rg. 3 then serves to maintain the 
least recently used (LftU) Itsl In correct form 
as well as to hnaintain the list size variable 
{LRUSZ} at the correct value. To thfe end,.lest 
10 219 examines the contsms of the flag bit 
{FLAG) to determine whether or not the sym- 
bol most recently processed was new to the 
data table (ft being new following the N0- 
output of test 205 but not for the YES output 
1 5 of that test). If the fJag bit Viraa not set '(W0 
output orf test 2 1 9) signaJIing that the stock 
symbol (and its concomitant information) was 
elr^dy m the LRU list and m the RAW} 111 
data table, 5tep 230 seanches through the 
20 LRU list after position 1 and deletes the 
second appearance of the symbol in the fist 
The symbol is deleted aince it is known to be 
in the first or most senior position in the LRU 
list as a result of step 21 7 and thus hs 
25 redundant presence Is discarded. That com- 
pletes operation of the Fig. 3 dynamic storage 
reallocartion for the assumed branch of dftta 
processing which thus goes to tha end point 
of the subroutine and passes to system control 
3Q for other System business. 

When test 219 slgnsls that the flag bit was 
sot (VES output ?igf)aliiAg that the symbol was 
n«w to the IPU list) test 235 next determines 
whether or not the LRU list is at its maximum 
35 size (LRUS^300). If it 1$ not the data table 
can accept a new Symbol wrthoirt dd^ting an 
old one. Accordingly, the* LRU size variable is 
incremented by one (LRUSZ = LRUS2 + 1) in 
step 240. the fteg bit is cfeared (step 242). 
40 and processing is completed. Correspondin- 
gly, If the LRU table is full (YES output of test 
235), the bottom element in the LRU list is 
deleted (step 237). The flage bit ts then 
cleared (step 242) ending the routine. 
45 Accordingly, the Fig, 3 moda of data pro- 
cessing automatically majntains within the 
work station 1 10 RAM 111a list (LRU) of the 
300 most recently requested stock symbofe at 
that station. The n«Srtfver of the stock $ymbote 
K) requested ane in the top portion of the list 
while the older symbols are in the bottom part 
of tfie list, with symbols boing deleted if they 
•are not requested a sacond time before 300 
other Quotations are entered at the user key- 
;5 board 112, ' 
h wHI be appa^ent tfiat the etock symbols fn 
the LRU list and the corresponding stock price 
values and other information, wfll vary from 
time to time for any user of lh equipment 
0 1 1 Ptp and wriJf differ at eny given tfme for 
<BfFerent system work Stations presumably 
. having operators who enter different patterns 
of quotations. The local variable memory 1 1 1 
of each vvork station t ! 0 v^/U? thereby store 
5 the Information most IJkeJy to be next needed 



by ach st^on user and which will be quickly 
afvaiteble to that parson, not requiring irtterro- 
gation {other than for '^historical" information) 
from any other system comptfterthus^bviat- 
70 ing communicatfon and possible queueing de- 
lays. 

Finally, attention will be directed to the flow 
chart of Ffg, 4 which presents the operative 
program for dyrtamicaify updating data rn the 
75 user's RAM 1 1 1 data base chargcterfzing the 
stDcka having a preseni application for that 
user. That is, Fig, 4 depicts the mannsr m 
which current price and crther market data is 
loaded into the user's RAM 1 1 1 to provide 
80 current informetlon for each componem of the 
display (Fig. 2) of the user's cathode ray tube 
1 07, It will be assumed for simplicity of 
discussion that each separate display applica- 
tion (Fig- 2 yield or window) has an assocl- 
85 ated list in RAIVI memory 1 1 1 of tho«e sym- 
bol currently of interest^ i.e.^ thsre exists a 
first fist {LRU fable) for the 300 most recently 
requested quotations, a second list fur those 
securities for whom limhs are being main- 
90 tained. further list? for the ticker presenta- 
tions, and 50 forth. Each list would contain or 
have 3 pointer to all deta for each security in 
th$t list. Alternatively, a single fntegratBd list * 
and data tebia may be employed for all stocks 
95 for which thera is any current application, . 
logether with one or more identifiers which 
record those applicatIon($) for which the stock 
d^t^ Is requinsd. 

Examining the flow chart Of Fig, 4, the fifSi 
IQO step 301 reads into the computer CPU the 
next incoming stock symbol, price, volume 
and related information (ticker message) origi- 
nated by ticker plant 35, and furnished to the 
work station 1 1 0;j|, via its corresponding 
105 branch apparatus 70, 80, 81 via cable 103 
and demuftipJaxer 105. Test 303 exammes 
each of the application stock lists (i.e., the 
LRU Us?, the list associated with the fimft 
processing, end so forth). If the sacurity being • 
1 10 characterized by the ticker plant message is 
not in any such list (N0 output cf teat 303), 
control passes to tesl 320 to determine 
whether or not the stock data is eppropriate 
for one of th& ttekers (e.g., t42 or 147 of Rg, 
115 2) in the user display. Assuming that the 
trade information being reported by ticker 
plent 35 is germ^he to one or more of the • 
applicatiDns for that specific work station 110, 
the data base (ft RAM Tl 1 associated with ' 
120 thai security is updated (step 308) to reflect ■ 
the last trade and quotations for thai Stock 
and step 310 updsDes alf applications (win- 
dows ard the related window-driving storage} 
associated with that stock as necessary, Jhu% 
125 as only one example and assuming th^t the 
stock having the trade infomfietion then bemg 
reported by the ticker plant was in the LRU 
Ifet and data b^se. the information bemg re- 
ported replaces the older data for that Security 
130 stored In the data base csf the user's RAM 
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Assuming the stock to be one mairriained in 
the limit table (supporting display field 1 51 of 
Fig. 2), test 3 1 2 determtaK whetiief the 
e trade beinQ reported exceeds ar^d ftrnit bound, 
if "rt does not (N0 output of test 31 2), system 
central passes to test 320 *or ticter process- 
ing. If a MmH \& exceeded (YES output of teat 
312), a nmHHeXCSBding message appears in 
T 0 the field 1 51 of Fig. 2 advising the user of 
the appropriate circUf^stances. It will D© read- 
ily apparent that a price may be tested against 
upper and/or lower boUrtd« as desired for the 
investment strategy of the user, or of the 
IS customers of The user. )n addition, step 317 
recalls <rom the master customer data base 12 
via muftipiexer 105 the branch modem 91 
and all remaining communication apparatus 
intermediate data base 12 end work sta- 
20 tion 1 10 the name, account number, tele- 
phone number and e» other desired informa- 
tion for ell customers who hold the securrty 
for which the user's slaticn has indicated an 
OUt-of-iimit message. As appropriate the user 
25 may contact each such owner Of the subject 
security to determine if any action is desired 
or to take such automatic fiction as may be 
approprlete. ; , 

Finally, test 320 examines Xha subject ticker 
30 pl«nt 3S message to determine: wbeEher or 
n^X it is appropriate under the criteria estab- 
lished by the use?' st nls work station 110 for 
either of the ticker sb earns 142 or 147 feeing 
dleplayed. If the criteria is satisfiGd (YES out- 
05 put of test 320) the message is edded to the 
appropriate ticker display memory or memo- 
ries tor entry into the appT(?riate ticker. The 
ticker criteria as above noted is subject to " 
definition by the user. If the user hae limited a 
40 ticker to a finite group of etocks. the ticker 
criteria is satisfied if and only if the stock 
symbol in the Incoming massage matches a 
stored desired symboL Other criteria WPi be 
readily apparent, e.g.. to display only trades 
from a particular exchange (part of the data 
iransmiued by ticker plant 35)- » the ticker 
plant message is not appropriate for display 
on any tfcker (N0 output from test 320), 
control passes to the beginning of Rg, 
50 ptocfissing to await the next trade quotation 
being supplied by the irt^er ticker plant 35 
(or to shift to Other system functions). 

Fig. 4 proce^inQ thus serves to maintain 
the data in the user RAM 1 1 1 current witf>. 
55 respect to each of the applications dien Mn- 
templated by that unit; and W alao umit the 
date shown on the display tickets to that 
informa^on which the 5tatian 110 u^ wishes 
tc receive. The composSte apparatus of RfiS, 
60 1 A and 1 B operates fleidbly to monitorartO 
display only that information v^ch at^ wori^^ 
station 1 10 user wishes stored and displayed 
and to piwrfde rapid access to a Urmied por- 
tion of tfie very large mass of ^urWra de^ 
65 which eenres the partlcoter user pauem and 



paraonalitv erf each work station operatofi pro- 
viding rapid access to infonnaton which that 
user 15 most likely to require. 
The above^BScribed apparatus and njetho- 
70 dology is merely illustrative of the principles 
of the present invention. Nurnerous modiflca- 
tions and edsptations thereof will be readily 
apparent to those skilled in the art without 
departing from the spirit and scope of the 
75 present invention. 

CLAIMS 

1 , In combination in financial information 
dissemination; processing and display appara- 

SO tus; plural digital processing work stations, 
each of said work stations irictuding display, 
central processor, memory and signal entry 
means, said memory means including plural 
s2oraae elements for storing data charaOteriz- 
85 ing a sub-population of the population of 

investment securities; ticker source means for 
serially fur'nl^hing current trade information 
messages foi-the population of investment 
securities in parallel to said central prooessof^ 
90 of said work stations; said central processors 
of eat* of s&rd work stations opembvely se- 
lecting dela received from said ticker source 
means con-esponding to said stored aecurrty 
SUb-popul3tion and for updating the dat« in 
95 said memory means for said stored sacu^i^/ 

sub'populatlon. 

2. A combination as in claim 1 , further 
comprising additional memory means, me&ns 
coupled to sard ticker source means for stor^ 

TOO ing in said additional memory means data 

characteridng substantially the complete secu- 
rity population, and means connecting said 
additional memory means wfth said work sta- 
tions. , 
105 3. A combination as in claim 1 or 2, 

wherein said memory means in at least one of 
said work station meens stores a security 6Ub* 
population of predetermined aazfi, means re- 
sponsive to quotation requests entered 
110 Bsid signal entry mearis for extracting and. 
dbpleying via said display means data c^arao 
terizing said security sub-population retrieved^ 
from eaid memory meanis if there locaterf pr, if 
not so located, from said additional memory 
115 means* and means for dynamically maintain- 
ing In said stored securities pnedetarmined 
sub-population in said memory means data for 
said predetemnined number of most recently 
quoted securities of said population entered 
120 via said signal entry means. 

4, A combination as in claim 1 , wherein 
said memory moans Of at least one of said 
work stetions Includes means for storing's 
securities identifier and at last one range 
12S bound therefor, and wherem said central pro- 
ce$sor means irtdudes means for displaying 
an indication when a received ticker nfjessage 
foramomioredseairily hasatnadeprice. 
comp nent which falls outside a stored range 
130 bound therefor. 
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